Protective effects of COX-2 inhibitor on titanium-particle-induced inflammatory osteolysis via the down-regulation of RANK/RANKL.
Particle-wear-induced inflammatory osteolysis remains a major problem for the long-term success of total joint arthroplasty. Previous studies have demonstrated that cyclooxygenase-2 (COX-2) is expressed abundantly in the tissue around a failed implant. However, the role of COX-2 in the development of particle-wear-induced osteoclastogenesis remains unclear. The aim of the study was to test the hypothesis that Dynastat, a COX-2 inhibitor, ameliorates particle-wear-induced inflammatory osteoclastogenesis through the down-regulation of the receptor activators of nuclear factor-κB (RANK) and nuclear factor-κB ligand (RANKL) expression in a murine osteolysis model. Titanium (Ti) particles were introduced into established air pouches in BALB/c mice, followed by the implantation of calvaria bone from syngeneic littermates. Dynastat was given to mice intraperitoneally 2 days before the introduction of Ti particles and maintained until the mice were sacrificed. Pouch tissues were collected 14 days after Ti inoculation for molecular and histological analysis. The results showed that Dynastat has more impact on Ti-particle-induced prostaglandin E(2) expression and less on the expression of interleukin-1β and tumor necrosis factor-α. Dynastat inhibited Ti-particle-induced osteoclastogenesis by reducing the gene activation of RANK and RANKL, and diminishing the RANKL expression in Ti-particle-charged pouches. Dynastat markedly reduced the number of tartrate-resistant acid-phosphatase-positive cells in pouch tissues stimulated by Ti particles. In conclusion, this study provides evidence that Dynastat can markedly inhibit Ti-particle-induced osteoclastogenesis by the down-regulation of RANK/RANKL in a murine air pouch model, and is a promising therapeutic candidate for the treatment of inflammatory osteolysis induced by wear particles.